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NMPUMEHEHMUS

OT naptHeposB nporpammsbl Natural Gas STAR

DIRECTED INSPECTION AND MAINTENANCE AT GATE
STATIONS AND SURFACE FACILITIES

LUENEHAMPABJIEHHOE OBCJIEAOBAHUE U TEXHUYECKOE
OBCIYXUBAHUE 3AIMNOPHbLIX CTAHUUUA U HASEMHbIX
YCTAHOBOK

B 2001 rogy obLias sMuccust MeTaHa B pe3yrbraTe yTedek Yepes uamepuTernbHble Npubopsl 1 cTabunuavpyoLmne
YCTPONCTBA 3anopHbIX CTaHUUIN 1 Ha3eMHbIX ycTaHoBoK B CLUA cocTtaBuna okono 27 mnH. yt.? (764 555 m®).
BbinonHeHne nporpaMmel LerneHanpasneHHoro obcnegoBaHus u TexHnydeckoro obcnyxmeanus (LLOTO) siensaetca
HaZeXHbIM, 3PEKTUBHLIM METOLOM OOHAPYXEHUS, UBMEPEHUSI, ONPELENEHNSI MPUOPUTETHOCTU U BbINOITHEHNS]
PEMOHTHbIX PabOT MO YCTPAHEHUIO YTEYEK B LIENSIX CHUXKEHUSI SMUCCUMN METaHa.

Mporpamma LIOTO HaumHaeTcs ¢ n3yveHnss 6a30BbIX YCIIOBUI AMs BbISBNEHNA MECT U OObEMOB yTeYeK. TEXHOMOMNK,
onpegeneHHble Kak Hanbornee akoHOMUYeCckn 3P PeKTUBHBIE, BNOCNEACTBUN UCMNOMb3YHOTCA 419 PEMOHTA Y3I10B C
HapyLLUEHHOW repMeTUYHOCTLI0. B fanbHerwemM ncnonb3ytoTes AaHHble NepBuYHbIX 06crneqoBaHmn, YTo NO3BONSET
onepartopam yaensdTb OCHOBHOE BHUMaHWe y3nam, Hanboree noaBepKeHHbIM yTeYKaM U PEMOHT KOTOPbIX BbIFOAEH.
Mpepnaraemoe nccnegoBaHune M3 cepun “OnbIT MPUMEHEHNS” MOCBSLLLEHO BONpPOcaM NoryyYeHnsi MakCMMarbHOM
9KOHOMMK Yepes BbinonHeHne nporpamm LIOTO Ha 3anopHbIX CTaHUMAX U HAa3eMHbIX YCTaHOBKaX.

MapTHepbl nporpammbl Natural Gas STAR no ceTsim pacnpegeneHus rada coobLUmMM O ero 3Ha4YnTENbHON SKOHOMUM U
CHWKEHNM 3MWCCUN METaHa B pesyrnbrarte BbinonHeHus nporpammel LIOTO. Mo gaHHbIM napTHEPOB, BbIMOMHEHWE

YKa3aHHOWM Mporpammbl Ha 3aMOpHbIX CTAHUMSIX U HA3EMHbIX YCTAHOBKaX MOXET 00ecrneunTb eXXeroqHo SKOHOMMIO rasa
Ha cymmy ao $1 800 npu ctoumocTu 3atpat oT $20 go $1 200.

UctouHuk | NlopgoBor o6bem | TexHonorus CtonmocTb O6Lwwue n3gepxku ExxerogHas
YyTEUKM ynyLieHHOro CHMXEHUA | CIKOHOMJIEHHOIO | Ha OOHapyXeHue 3KOHOMMUSA
rasa, Tbic (pyT.’ | noTepb rasa | rasa' Ha yyacTok M ycTpaHeHue napTHepa
(Tbic. M3)/ yTe4yek
y4acTokK
O6opynosanre | OT 0 go 600 (0 go | OGHapyxeHue Jo $1 800 Ot $20 po $1 200 u Ot $50 no $1 000 u
3aropHbIx 17) (30 - 200 (0,8 - | un ycTpaHeHue BblLLE (B 3aBUCMMOCTM | Bbille (B 3aBUCUMOCTHU
CTaHumn n 5,6) - B cpeaHem no yTeYKn OT napameTpoB OT CTOMMOCTU
HaseMHbIX pasrepMeTy3MpoBaH- o6opynoBaHvs 1 TUMOB obcrenoBaHus,
YCTAHOBOK HbIM YCTaHOBKaM) PEMOHTHbIX paboT) | MHTEHCUBHOCTW yTEUKU
1 KOMNMYeCTBa y4acTKOB)
' UeHa rasa $3 tbic. dyT.}($106/ Tbic. M)

HacTtoswmn JOKYMEHT - OAMH M3 OTYETOB cepun "OnbIT NpuMeHeHus", pa3paboTtaHHon EPA B coTpyaHuyecTBe ¢
rasoBoOK OTpacrbio B pamkax npoektoB nporpammbl Natural Gas STAR.



3anopHble cTaHUMKM NpeacTaBnsaoT COO0N YCTPOMCTBa 3aMepa U KOHTPOst
OaBIEHNS, pacroNiOKEHHbIE B OXPaHSIEMbIX NMyHKTaX TPAHCMOPTMPOBKM rasa,
Kyda OH 13 TpaHCnopTHOro TpybonpoBoda nogaeTcsa no Tpybonposony
BbICOKOIO JaBNeHUs1, NpUHaAexallero MECTHON razopacnpeaenuTeribHoON
KOMMaHun. 3anopHble CTaHLMK 0ObIYHO OCHALLIEHbI N3MEPUTENBbHON
annapaTtypon 1 perynsitopaMmy AaBrneHusl, KOTopble MOHWXKAKT OaBMNEHNe
rasa B TPAHCMOPTHOM TPYOOMNPOBOAE OT HECKOMbKNX COTEH (DYHTOB Ha ANM?
00 BENUYUHBI, NPUEMIIEMON AN1S pacnpenenmTenbHOM CUCTEMbI (0ObIMHO
meHee 300 dyT./gronm? (2 mla)). Opyrve HazeMHble YCTaHOBKM CUCTEMBI
pacnpegeneHns BKIoYatT HarpeBaTerbHble YCTAaHOBKM A1 KOMMeHcauum
noTepb Tenna OT PacLUMPEHNs rasa, a Takke pPerynstopbl aBeHnUs]
HarHeTaTenbHOro NoToka, KoTopble 06ecnevMBaloT garnbHENLEee NOHWKEHNE
OaBIeHns rasa B Liensx ero 6esonacHom 4octaBku notpedutento. Ha puc.1
npencTaBrieHa cxema ra3opacnpegenmnTernibHon CUCTEMbI C 3anopHON
CTaHUMEN 1 YCTpoNCTBaMM cTabunmnsauumn gaBreHuns.

Puc. 1: Cxema razopacnpenenuresiHOl CUCTEMbI C 3arMOPHOM
CTaHUMEN u perynsatopamv AaBrieHus
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[na BeAeHUs MOHUTOPUHIA U KOHTPOIS ra3oBOro NOTOKAa 3arnopHbIe CTaHLUK
1 Ha3eMHble YCTaHOBKM OCHALLEHbI TAKUMMW KOMMIEKTYIOLLMMMI Y3Namm Kak
TPyOGbl, KNnanaHbl, hriaHUeBble CoeMHEHUs, apMaTypa, cOpocHbIe naTpyoku,
N3MepuTenbHble NPUGOPLI U MHEBMOKOHTpornepbl. Co BpeMeHeM AaHHbIe
yanbl U3-3a Nepenagos TemnepaTyp 1 AaBneHus, KOppo3un 1 n3Hoca aatoT
yTeuku. B Lenom napameTpbl yCTaHOBKM U MHTEHCUBHOCTb YTEYKM
COOTBETCTBYIOT AaBIEHMIO ra3a BMYyCKHOro UK noaatoLlero TpybonpoBoaa;
YyeM Bblille JaBreHe BcacbiBaHUs, TEM MOLLHEE 3anopHast CTaHuusa U TeM
Gorblle y3rnoB, NPeapacrnonoXeHHbIX K HapyLLEHWI0 repMEeTUYHOCTH.

Mporpamma LUOTO siBnsieTcd apdekTUBHLIM METOLOM CHIDKEHUS MOTEPb
NPYPOAHOrO ra3a us-3a yreyek Yyepes obopyaosanuve. [Nporpamma
Ha4MHaeTcs ¢ geTanbHOro 06cnenoBaHns 6a3oBbiX COCTOSHUI BCEX
3anopHbIX CTaHLMN U Ha3eMHbIX YCTaHOBOK B CUCTEME rasopacrpeferneHuns.
Onepatopbl BbISBASIOT, 3aMEPSIOT U OLIEHMBAKOT BCE MeCTa yTeyek Yepes
KOMIMIEKTYIOLLME Y3ribl U HA8 OCHOBE NOMyYeHHbIX pesyrsTaTtoB onpenensoT
HanpaeneHve n cogepXaHune nocneayroLmx obcnegoBaHUn U PEMOHTHBIX
paborT.

B paHHonm ctaTbe npmBoAUTCA onmncaHune pasrnnyHbiIX MeTodoB O6Hapy)l(eHVI$|
N 3aMepa yTedek, KOTopble peHTa6eanb| and yC.I'IOBI/I17I 3aropHbIX CTaHuum 1
YCTaHOBOK cTabununsaummn gaBneHus. LleJ'IeCOO6pa3HOCTb METOOA0B
06Hapy>|<eH|/|;| N 3amMepa yTedek 3aBUCUT OT KOHCTPYKUUN U pa6oql/|x




XapaKTePUCTUK YCTaHOBOK KaXkaov CUCTeMbl rasopacrpenerneHus B
OTAErbHOCTH.

MeToabl o6HapyXeHUs yTeuek

MeToabl 06HapyXeHUs yTeuek, ABNALNECH COCTAaBHOM YacTbio MPOrpaMmbl
LIOTO, mMoryT npuMeHsITbCSl B OTHOLLEHUM BCEX KOMMOHEHTOB B NEPUog,
NPOBELEHNST pacLUMPEHHOIO o6cnenoBaHns nx 6asoBbIX COCTOAHUIN UMK XKe
npeaHasHa4aTbCA TOJIbKO AOJ14 Yy350B, NoABEPXXEHHbIX 3Ha4YUTElNTIbHOMY
HapyLLUEHUIO repMeTUYHOCTU. Hike NprBOAMTCS pekoMeHO0BaHHbIN
nepedeHb METOAOB OOHAPYXEHWS yTeYek:

* Wcnonb3oBaHMe MbIIbHbIX PACTBOPOB SABMSIETCA ONEPaTUBHbIM,
NPOCTbIM 1 HEQOPOTMM METOLOM ONpeneneHns MecT yTeyek, npu
KOTOPOM MbIfbHbIVA PACTBOP HAHOCUTCS Ha MENKUe, OCTYMHbIE Y3nbl
TMNa pe3b00oBbIX COEAUHEHWIA. [TpUMEHEHME MbINTbHOTO pacTBopa
3(hPeKTMBHO ANS BbISABMNEHNS O0crnabnennst UTUHIOB U COEANHEHI,
KOTOpblE MOXHO YCTPaHWUTb HA MECTE U TEM CaMbIM UCKIOYUTL YTEYKN, a
TaKke AN onepaTtuBHOM NPOBEPKM FEPMETUHHOCTU MOCTIE BbIMOSHEHWS
peMoHTa. VMcnonb3ys AaHHbIN MeTof, onepaTopbl MOryT obcrenoBaTth 3a
yac okorio 100 y3noB yCTaHOBKM.

* JneKTpoHHasi MHAUKaUUA NPOBOAMTCS C UCMONb30BaHMEM HEOOMbLLIMX
NepeHOCHbIX JETEKTOPOB UMW razoaHan1M3aTopoB 1 SABMASETCS APYrM
onepaTMBHbIM METOAOM OOHapPYKEHNS MECT AOCTYMHbIX YTEYEK.
OneKTPOHHbIE ra30aHanM3aTopbl OCHALLEHbI TEPMOKATaNMTUYECKUMU
AatyvkaMmu 1 gatymkamm TEMONpPOBOAHOCTU Anst OBHapYKeHWs
NPUCYTCTBUSI ONpeaereHHbIX ra3oB 1 MOTYT UCMOMb30BaTbCs Ha GOoMbLUIMX
OTKPbITbIX Y4acTKax, 1€ HEBO3MOXHO HaHECEHME MbIIIbHOTO pacTBopa.
OnEeKTPOHHBbIN METO ONpeAEneHns yTeHeK MEHEE OnepaTUBEH Mo
CpaBHEHUIO C NCMOMb30BaHNEM MbIfIbHOTO pacTeopa (B cpegHem 50
obcnenoBaHnii 3a Yac), U onpegeneHne MecT yTedek Ha ero OCHOBe
MOXeT BbITb 3aTpygHEHO Npu B60MNbLION KOHLEHTPpaLUun YrneBoaopOaHbIX
rasos.

* [MpumeHeHMe aHanNU3aTopoB opraHnyeckunx napos (OVA) n
aHanuM3aTopoB TOKCUYHbIX napoB (TVA), koTopble NpeacTaBnsaT
cobow nopTaTUBHbIE AETEKTOPbI YINEBOAOPOOOB U Takke MOryT
ncrnonb3oBaTbecsa ANg onpegenexns ytedek. Ananusatop OVA aBngertcs
nnaMeHHO-MoHM3aLUmMoHHbIM AeTtektopoM (FID), KoTopbii no3sonseTt
M3MEPATb KOHLEHTPaLMIO OpraHM4eckmx napos B gvanasoHe 9 -10 000
ppm. AHanusatop TVA obbeaunHsieT FID n oTOMOHN3aLUNOHHbIN
aetektop (PID) 1 npegHa3HaveH ansi 3amMepa KOHLEHTpaLumn
opraHunyeckux napos, npesbiwatowmx 10 000 ppm. AHanmsaTtopbl TVA n
OVA no3BonsoT n3MepsTb KOHLEHTPaLUMIO METaHa B 30HE YTEYKN.

YTeukn 0BHapyX1BatoT nyTem pasmeLLeHns BryCKHOro OTBEPCTUS 30HAA
B 30HE BO3MOXHOIO MOsABNEHNs yTedkn. B xoge meaneHHoro
nepemeLleHns 30H4a BAOSMb NMOBEPXHOCTU KOHTaKTa Uy OTBEPCTUS
CUMTLIBAKOTCS MOKa3aHWS KOHLEHTpaLUum 4O MOMEHTa AOCTUXKEHMUS
MakCMMarnbHOro ypoBHs. MakcumansHas 3apermcTpypoBaHHas
KOHUEHTpaumsi NPUHNMAaETCS B KaYeCTBE NoKasaHWs BEMUYUHbI
0oBHapy>xeHHou yTedkn. ObcrnenoBaHne ¢ NPUMEHEHNEM aHanusatopa
TVA npoucxoaut megneHHee, npumepHo 40 y3noB 3a vac, 1 npubéop
HY>OAaeTcs B YacToW kannbpoBke.

% [lpu aKycTMYeCKOM OOHapyXeHUU yTe4yekK C MOMOLLbH MOPTATUBHOIO
aKyCTMYECKOro YyCTPOMCTBA N3MEPSIETCA 3BYKOBOW CUIHAr, BO3HUKAIOLLMIA
npu BbIXOAE U3 OTBEPCTUS ra3a, HaxO4sALLErocs noA BbICOKAM
Aasnenvem. Mpu nepemelleHnn TypOyneHTHOro NOToKa ra3a u3 30Hbl



BbICOKOIO JABIIEHMS B 30HY HU3KOTO AaBMeHNs Yepe3 MeCTO YTEYKU
BO3HMKaET aKyCTUYECKMI CUTHaI, KOTOPbIN OOHapyXMBaeTCs
nopTaTMBHbLIM AAaTYUKOM UM 30HAOM, YCUNMBAETCS U PETNCTPUPYETCS B
N3MePUTENBHON cucteme. AKyCTUYECKUE AETEKTOPbl HE MO3BONSIOT
N3MePUTb OOBbEM yTeYeK, HO C X MOMOLLBI MOXHO ONpeaennTb
OTHOCUTENbHbIE Pa3Mepbl MECT yTeYEK, TaK Kak 3ByK C MOBbILUEHHbIM
YPOBHEM MHTEHCUBHOCTM UK "TPOMKUI" yKa3bIBaeT Ha Goree BbICOKUIA
YPOBEHb YTeYKN. AKyCTU4eCKne

npubopsbl pa3pabaTbiBatoTcs Puc. 2: O6HapyXeHUe yTeuku
Ans 0OHapyXeHUsi CUrHanoB Kak aKyCTUUYECKMM AaTYMKOM
BbICOKOW, TaK 1 HU3KOW — —
YacToThbl. ‘——}

BbicokoyacmomHoe
aKycmu4yeckoe obHapyxeHue
Hanbornee uenecoobpasHo
NPUMEHSATL B YCIOBUSIX
NMOCTOPOHHETO LLyMa U
BO3MOXXHOCTU pasMeLLeHs
AaTynKa HENOCPEACTBEHHO Ha
MecTe yTedkun. Ha puc. 2
nokasaHa yCcTaHoBKa
aKyCTU4YeCcKoro fatynka Ha
OnarHocTupyembli y3en Ans
oBHapyxeHUs yTeukun. [Jpyrum WcTounmk: Physical Acoustics Corp.
BapMaHTOM SIBNSAETCS

NPUMEHeHNe yIbmpasgykoeoz2o Memoda 0bHapPYXEHUS YMEYeK,
OCHOBaHHOrO Ha perncTpaumm pacnpocTPaHsItOLLNXCA B BO3OYLUHON
cpene ynesTpasByKoBbIX curHanos B AnanasoHe 20 kl'y - 100 kiu.
YnbTpasByKOBbIE AETEKTOPbI OCHALLEHbI NOPTATUBHBLIM aKyCTUYECKUM
30HOOM UM CKaHEPOM, KOTOPbIN NMO3BONSET HAXOAUTb UCTOYHUK YTEUKN
Ha paccTosHum o 100 dytoB (30 m). [Npu 0BHapyxeHUN yTedku
BO3pacTaeT rPOMKOCTb 3ByKa B HayLUHMKaX. YrNbTpa3ByKoBble AETEKTOPbI
MOTYT ObITb YyBCTBUTENbHbI K (POHOBLIM LUYMaM, XOTSi MHOTME MOLENM
OCHaLLalTcs crneymanbHbIMN YaCTOTHBIMU OUNBTPaMK, YTO NO3BONSET
HaCTPOUTb 30H Ha ONpeaeneHHbIN BUA, YTEYKM MNPy NOBbILLEHHOM YPOBHE
BHELLHWX MOMEX.

TexHONorMn namepeHns yTeuek

BakHbIM cocTaBnsoLWLmMM KOMMoHeHToM nporpammbl LLOTO sensetcs
N3MepeHne yaernbHbIX MacCOBbIX AMUCCUIA UITM OOBEMOB yTeuYek 13
BbISIBNEHHbIX MCTOYHMKOB, YTO MO3BOJISAET HAMPaBsATh CNELMANNCTOB U
CpeacTBa Ha PEMOHT Y4YaCTKOB TOMbKO C BbICOKOW MHTEHCMBHOCTLIO YTEYEK,
roe NpoBefeHNe PEMOHTHBIX paboT peHTabenbHo. MNMpeanaratotca
crnepyoLLme YeTbipe MeToAa N3MepeHuii: Npeobpa3oBaHNe KOHLEHTPaLUIA,
06BHapy>xeHHbIx aHanmaaTopamu TVA n OVA Ha ocHOBe OOLLMX ypaBHEHWN
nepecyeTa; Metoa oTbopa B ra3aocOopHbIE EMKOCTU; MPOOOOTOOPHUKM
OonbLIMX 06HEMOB; U POTAMETPHI.

JaHHble no obwmum obbemam amuccum Yepes obopygoBaHue 3anopPHbIX
CTaHLMIA N Ha3eMHbIX YCTAHOBOK YKa3bIBalOT Ha OTHOCUTENBHO HeGoMbLLNE
06beMbl yTedek Mo MHOMMM y3nam B oTaensHocTu. [ns 6onbwnHcTea
3aMopHbIX CTaHumn npoBedeHune nporpammbl LIOTO MoxeT okasatbcst
peHTabenbHbIM TOMbKO B ClyYae NPYMEHEHUS CaMbIX AeLleBblX TEXHOMOMI
3amepa yTevek. OTO CKOpel BCero TeXHONOrns 3amepa ¢ UCrnonb30BaHUEM
yXe nmetowmxest aHanusatopos TVA/OVA, npegnonaratoLast
npeobpasoBaHne NONyYeHHbIX AaHHbIX MO ypaBHeHUsAM nepecyeta EPA.



% AHanusatopbl OVA n TVA MOryT NpyMeHATbCSA 415 U3MepeHnsa odobema
yOenbHON MaccoBOW 3MUCCUN. VI3MepeHHble aHanmM3aTopoMm
KOHLEHTpaLuun Ha MecTe yTEYKM He OTPaKaloT HEMOCPEOCTBEHHYIO
BEMVYUHY YAENbHON MacCOBOM AMUCCUN OT YyTEYKU. TeM He MeHee,
nory4YeHHble B ppm KOHLEHTpauum npeobpasyoTcs B yAENbHY
MaCCOBYH 3MUCCUIO HA OCHOBE YPaBHEHWS nepecyeTa, NpeasioKeHHOro
EPA. [JaHHble ypaBHEHMS MOTYT MCMOMb30BaTLCSA 4151 OLEHKM 00BbEMOB
3MKCCUM MO BCEMY AMana3oHy 3aperMcTprMpoBaHHbIX KOHLEHTPaLWiA, T.e.
OT Npegena YyBCTBUTENBHOCTM Npubopa Ao "pacno3HaBaeMbix”
KOHLIEHTPaLU, KOTOpble MPeacTaBnsaoT coboM BEpXHUIA Npeaen
TEXHUYECKNX BO3MOXKHOCTEN Npubopa. Ecnv BepxHuin npegen BenMynHbl,
3amepeHHon TVA, coctaenset 10 000 ppm, TO MOXHO NMPUMEHATb 30HA
pasXmKeHns onsa 3amepa obHapy>XeHHbIX KOHLEHTpauui, JOCTUratoLLmMX
BenuymHbl 100 000 ppm. Kannbpoeky aHanmsatopoB OVA n TVA
HeobXoQuMO MPOBOAUTL Ha OCHOBE rasa, MEHLLETO U3BECTHBIN COCTaB
NPV U3BECTHOM KOHLUEeHTpauun. OBbIMHO AN 3TUX Lenen Ncrnonb3yeTcs
METaHOBO3AyLIHAsA cMech. [1py kannbpoBke Takke onpenensieTcs
KO3(hPULMNEHT pearpoBaHnsi Npnbopa, KOTOPbIN KOPPEKTUPYET
3aperncTpUpPOBaHHbIE KOHLEHTPALMN AMsi UX COOTBETCTBMSA (DaKTUYECKON
KOHLEHTpaLumm coctaBa yTedkn. Hanpumep, KoadhpUUMEHT pearmpoBaHus
"ognH" 03Ha4aeT, YTo KOHLUEeHTpauus, 3adukcpoBaHHas TVA,
COOTBETCTBYET (PaKTUYECKOM KOHLEHTPALMM YTEYKN.

KoHueHTpauum, obHapy>KeHHbIe N0 OTAENbHBLIM y3ram, KOPPEKTUPYHTCS
KO3hpMLMEHTOM pearmpoBaHuns (ecrnvm HeobxoamMmo) 1 3aTem BBOAATCS B
ypaBHeHusi nepecyeta EPA ans skcTpanonsumm 3amepa obbema yTeyku
Mo KaXKaoMy KOMMOHeHTY. Ha puvc. 3 npeacraBneH nepeyeHb ypaBHEHWN
nepecyeta EPA ans yanos ob6opyaoBaHusi, NpUMEHSIEMOTO B
HedpTerazoBown oTpacnu.



Puc. 3: BennunHa nepecyeta U.S. EPA o6ema/o6HapyeHus yTeuku
Ans y3noB o6opyaoBaHus HechTerasoBom oTpacnu

Y3en o6opyaoBaHus Benuuuna MepecyeT obbema |lMepecuyer o6bLEMa
nepecyeta EPA | yTteuku (kr/y) no | yTte4ku (kr/4) no
obbema OoGHapyXeHHOMY | OOHapy>XeHHOMY
/oBHapyxeHus "pacno3HaBae- "pacno3HaBae-
yTEUKN MOMy" 3HAYeHUI0 | MOMY" 3Ha4YeHUo
(Kr/4/MCTOYHMK) >10 000 ppm >100 000 ppm
TpybonpoBogHas apmartypa | 2,29E-06 x (SV)*™ | 0,064 0,140
YnnotHeHns Hacoca 5,03E-05 x (SV)*¢*° | 0,074 0,160
CoegunHutenbHble MydTbl 1,53E-06 x(SV)*"* 0,028 0,030
dnaHLpl 4,61E-06 x (SV)*"* | 0,085 0,084
CBeYHble KpaHbl 2,20E-06 x (SV)*™ | 0,030 0,079
[Opyrve yanbl (npubopbl, 1,36E-05 x (SV)** | 0,073 0,110
nepenyckHble KrnanaHbl
AaBreHnsa, BEHTUNALMOHHbIe
KaHanbl 1 BCce npoyee)

[aHHble 3Ha4YeH1s1 nepecyeTa NpeacTaBnsitoT coBoN CKOPPEKTUPOBAHHbIE 3HAYEHUST MO HedOTSIHOM
oTpacnn. YpaBHeHUs nepecyeTa NporHo3upyoT obLume 06bemMbl 3MUCCUM OPraHNHYECKON CMECU.

KoahdomumeHT nepecyeta metaHa: 1kr metana = 51, 92 Toic. yT.? (1,5 Thic. M°); 1kr/vac =
1,246 TbIC. hyT.*/AeHb (352 827 m¥aeHb).

Wctounmk: U.S. EPA, 1995, Protocol for Equipment Leak Emission Estimates.

Ha puc. 4 npeacraeneHa Tabnuua ypaBHeHun nepecdeta EPA ans
nokasaHun aHanmsatopoB TVA n OVA. OHa MOXeT ObITb MCMonb3oBaHa Ans
OLIEHKM YOernbHbIX MAaCCOBbLIX 3MUCCUN MO KOHLEHTPALMAM YTEYEK,
0OHapyXeHHbIX Ha y3nax ¢ HapyLUEHHON repMETUYHOCTbLIO Ha 3amnOpHbIX
CTaHUMSX N HAa3EMHbIX YCTaHOBKaX.

Puc. 4: NMpumep nepecyeta o6HapyXeHHOM KOHLUEHTpauun/o6sbema

yTeUKH
A Y A 3
KoHLeHTpaLMK, PacuyeTHbI 06em yaenbHom Mfccosow 3aMmuccum, Tbic. yT.
(TbIC. M°)/rop,
ObGHapyeHHble
npuGopom, Tpy6onpo- | YnnotHe- | Coeanum | ®naHubl | COpocHbIe I'Ipoqu1e
BoAHas HusA TenbHblE naTpy6ku | ysnbl
Ppmv
apmaTtypa | Hacoca MydpTbI
1 0,001 0,023 0,001 0,002 0,001 0,006
(0,00003) (0,0006) | (0,00003) | (0,00006) | (0,00003) | (0,0002)
10 0,006 0,093 0,004 0,011 0,005 0,024
(0,0002) (0,003) (0,0001) | (0,0003) | (0,0001) (0,0007)
100 0,032 (0,001) | 0,380 0,021 0,053 0,026 0,093
(0,01) (0,0006) | (0,002) | (0,0007) (0,003)
1000 0,180 (0,005) | 1,547 0,112 0,269 0,130 0,362
(0,04) (0,003) (0,008) | (0,004) (0,01)
10 000 1,004 (0,03) | 6,301 (0,2) | 0,606 1,360 0,655 (0,02) | 1,404
(0,02) (0,04) (0,04)
100 000 5,593 (0,2) | 25,669 3,293 (0,1) | 6,864 3,313(0,1) | 5,450
0,7) 0,2) (0,1)
OB6HapyxeHHoe 29,109 (0,8) | 33,657 12,735 38,660 13,645 (0,4) | 33,203
3HaueHve, 0,9 (0,4) (1.1 0,9)
nogaepxumsaemoe
npu >10 000
OB6Hapy»xeHHoe 63,676 (1,8) | 72,773 13,645 38,206 35,931 50,031
3HaueHue, (2,1) (0,4) (1,1) (1,02) (1,4)
nogaepxmsaemoe
npu >100 000

" "Mpoumre" yanbl 06opyaoBaHMs BKIOYAOT: NPMOOPEI, 3arpy304Hble pykasa, NepenyckHble
KranaHbl AaBrneHus, HabUBHbIE CanbHUKM Y BEHTUMSLMOHHbBIE KaHanbl. [JaHHOe nonoxeHne
NPYMEHMMO K MHOObIM KOMMOHEHTam 060pyAOBaHNSA KPOME COEAMHUTENBHBIX MYdT, COPOCHBLIX
naTpy6KoB, HACOCOB MU TPYGOMNPOBOAHON apMaTypbl.
Wctounmk: U.S. EPA, 1995, Protocol for Equipment Leak Emission Estimates.




* Metoa oT60pa B ra3oc60pHbIe eMKOCTU OObIYHO UCMONb3yeTcs Anst
M3MepPEHNs yaenbHOM MaccOBOW AMUCCUM U3 MECT yTeuvek. MecTo yTeukn
WM BECb Y3en HaKpbIBatoT "MELLUKOM" Urv TEHTOM. VIHEPTHLIN ras,
HanpvmMep, a3oT, NoJaeTCA B eMKOCTb C M3BECTHbIM pacxodoM. lNMocrne
HarosTHEHMA MeLLKa U3 Hero otbupaetca npoba razoBori CMecu U
N3MEPSETCS KOHLEHTpaums MeTaHa. YaenbHas maccoBasi 3MUCCUs
paccuYnTLIBAETCS HA OCHOBE M3MEPEHHOWN KOHLEHTPaLUmMM MeTaHa B
rasocObOpHOM MELLKE M CKOPOCTM NOAAYMN B HErO MHEPTHOrO rasa. Metog
oTbopa B ra3ocbopHble EMKOCTU JOCTATOMHO TOYHbIV (MOrPELLHOCTb OT
1+ 10% po 15 %), HO MeOneHHbIN 1 TPYOAOEMKMI (TOMbKO ABa-Tpy 06pasua
B yac). OH Takke JOCTAaTOMHO JOPOroCTOSILLMIA BBUAY NPUBIIEYEHNS
BonbLuIoro Yymcna paboynx Anst 3amMepoB U BbICOKOW CTOMMOCTU aHanmaa
0ob6pasLoB.

* [Npo600T6opHUKM GONbLUMX 06EMOB MOMHOCTbLIO YNABMAMBAIOT YTEYKU
13 y3roB C HapYLUEHHON repMETUYHOCTBIO U MO3BOMSAIOT TOYHO
onpenenuTb NX CKOpoCTb. 3amMmepsieMasl SMUCCUS YTEYKN BMECTE C
Oonblwnm 06bEMOM BO3AyXa U3 MpUIeraroLLEero K yany npocTpaHcTea
HarHeTaeTcs B NpMOOp Yepes3 BakyyMHEIN LnaHr npobooTbopHuKa.
Pesynbratbl uaMepeHuii KOPPEKTUPYHOTCS C YYETOM KOHLIEHTpaLUmmn
YINEeBOLOPOAOB B BO3AyXe, @ yAernbHas MaccoBasi SMUCCHUS
paccuYnTbLIBAETCS NyTEM YMHOXEHMS CKOPOCTM NOoToKa OTbrpaemon
Npobbl Ha pa3HULY KOHLIEHTpaLWIA ra3a B HEW U B BO3OyXe.
Mpo600TOOPHUKM BOMbLUNX 0OBEMOB 3aMEPSIOT CKOPOCTU MOTOKA
WHTEHCUBHOCTBLIO 0 8 yT.*/MuH. (0,22 m*/MuH), yto cooTBeTCcTBYET 11,5
TbiC. yT.}/cyTkn (325 m*/cyTkm). [IBa onepaTopa 3a Yac MOryT BbINOMHUTb
namepeHus Ha 30 yanax c NoMOLLb NPOB60OTOOPHMKA BonbLIMX
06LEMOB, B TO BpeMsi Kak MeTog, oToopa B ra3ocOopHbIe EMKOCTHU
NO3BOMSIET NPOBECTU TOMNbKO 2-3 u3mMepeHus B 4ac. CTOMMOCTb
nprobpeTeHns NpobooTOOPHUKOB OOSbLUMX 06HLEMOB MOXET COCTaBNSATh
npumepHo $10 000. B kayecTBe BapuaHTa NoapsaqMKA MOryT
npefocTaBuTh ycryri no 3amepy ¢ Tapudgom ot $1 go $2,50 u Gonee Ha
KOMIMIEKTYIOLLMIA y3er.

% PotameTp v gpyrme pacxogoMeTpbl MPUMEHSIIOTCHA ANs U3MEPEHUN
VCKMIOYMTENBHO BOMbLUMX YTEYEK, KOTOpble HEMb3S BbIMOMHUTE C
NMOMOLLbIO Apyrnx npubopoB. Ha pacxogoMeTphbl ra3 OT MCTOYHMKA YTEYKN
0ObIYHO MOCTYMAET Yepes KanMbpoBOYHYH TPYOKy. MOTOK NpunogHMMaeT
"nonnaBok" B Tpybke Ha BbICOTY, MPOMOPLIMOHAbHYHO CKOPOCTU YTEYKM.
Beuagy rpomo3gkocTn potaMeTpoB nx Hanbornee LenecoobpasHo
NPUMEHATb Ha COPOCHBLIX NaTpybkax 1 ApyrMx NogobHbIX y3nax, Ha
KOTOPbIX BECb MOTOK MOXET ObITb MOMHOCTLIO HAMpaBIiEH Yepes3 CHETUNK.
lMoka3aHus poTameTpoB 1 APYIMX YCTPOWUCTB M3MEPEHNS NMOTOKa MOryT
ObITb 4ONOMHEHbI AaHHBIMU OT NPOBOOTOOPHMKOB OONbLUNX 06 HLEMOB 1
MeToga otbopa B ra3ocOOpHbIE EMKOCTMU.



Mporpamma LIOTO
BbIMOJTHAETCA B YeTbIpe aTana.
(1) nccnepoBaHmne 6a3oBbIX
yCNnoBuM; (2) permctpaums
pe3ynbTaToB U onpegeneHne
y3ri0B ANs MPOBEAEHS 2. Pervctpauusi pesynstaToB 1 onpeaeneHve
3KOHOMMYECKN 3OEKTUBHBIX Y3NOB - KaHAWAATOB Ha PEMOHT.
PEMOHTHbIX paboT; (3) aHanu3 3. AHanu3 JaHHbIX 1 OLEeHKa 3KOHOMMN.
AaHHbIX, BbINOMHEHNE 4. Pa3paboTka nnaHa obcnenoBaHuin aons

peMOHTa M OUeHKa 3KOHOMUU 6y'qy|_|_||e|‘/'| nporpaMmbi LlOTO
MeTaHa; 1 (4) paspaboTka

nnaHa éygywmx
obcrnenoBaHuii 1 MOCHeayHLLEro MOHUTOPUHIa 060opyaoBaHuUs,
NMoOBEPKEHHOrO yTeYKam.

OTanbl NPUHATUA pelleHUAa ans
nporpammel LIOTO

1. NiccnepoBaHne 6a3oBbIX YCNOBUIA.

9tan 1: UccnepoBaHue 6a3oBbIx ycnoBun. [porpamma LIOTO o6bivHO
HaumHaeTcs ¢ obcnenoBaHMs 6a30BOr0 COCTOSIHMS MECT yTedek. o kaxgomy
y3ry C HapyLUEeHHON repMEeTUYHOCTbIO Ha OCHOBE OOHOIO U3
BbILLIEN3MNOXEHHbIX METOAOB OnpeaensieTcs yaensHasa MmaccoBasi amuccust. B
CeKTope rasopacnpegerneHms 00bembl yTeYEK 13 KOMMIEKTYHOLLMX Y3I0B
3aMOpHbIX CTaHLMIA U HAa3eMHbIX YCTAHOBOK MOTYT ObITb HAa OguH-ABa
nopsigka Hke 0ObeMOB yTeuek, XxapakTepHbIX 48 06opynoBaHus
KOMMPEeCCOPHbIX CTaHUWi. 3 coobpaxkeHuin peHTabenbHOCTN NpoBeaeHNUs!
nporpammbl LIOTO Ha 3anopHbIX CTaHUMAX pacxodbl Ha BbINOMHEHWE
nepBoro atana AormkHbl ObITb MUHUMAaTbHBIMU.

HekoTopble napTHepLI cekTopa razopacnpeaeneHvs npeanoynTarT TONbKO
obcnegoBatb MecTa yTeudek, UCMonb3ys HeAOPOron, HO OnepaTuUBHLIM METOA
0BHapy>keHuns, BKIoYas npoueaypy obcnenoBaHms B NiiaHOBOE TEXHUYECKOE
obcnyxmBaHme. B nogobHbIX criyyasix MpoBOAUTCS TONbKO obcnenoBaHne
MECT yTeyeK 1 MO3TOMY 3aTpaTbl He3HauuTenbHble. OgHako obcnegoBaHve,
COCPEeAOTO4EHHOE VCKITIOUNTENBHO Ha OBHapy>XeHUn MeCT yTeuek, He
MO3BOMSET ONpeaenvTb 06beMbI yTeYeK U noTeHumanbHbii 06bem
9KOHOMUM rasa, YTO SABMSETCS KIMOYeBON MHGOpMaumen, 060CHOBbBIBaKOLLIEN
3KOHOMUYECKYI 3AEKTUBHOCTL PEMOHTA U BIIMSIIOLLEN HA NPUHATUE
peLLeHns No ero NPOBEAEHNIO MPU HEAOCTAaTOMHOCTU CPEACTB HA yCTpaHeHne
BCEX yTeYex.

dtan 2: PerucTtpaums pe3ynsLTaToB U onpegerieHne y3noB - KaHAuOaToB
Ha PeMOHT. [laHHble N3MEepPEHNUs yTeYeK, NMoMyYeHHbIE B X0 BbINONTHEHMS!
OTana 1, OOIMKHbI PEMMCTPUPOBATLCS C LIENbIO BbISIBINIEHUS Y3M0B, PEMOHT
KOTOPbIX 3KOHOMUYECKM 3PPEKTUBEH.

Mocne BbISBMEHWS 1 N3MEPEHNS YTeveK oneparTopbl AOMMKHbI
3aperncTpupoBaTb MCXOOHbIE AaHHbIEe AN TOro, YToObl nocneayroLme
06cnenoBaHns NPOBOAWTL UCKMIOYMTENBHO Ha y3Mnax, UMEoLLMX
HanbornbLme ob6beMbl yTevek. Pedynbratel npoBeaeHunst nporpammsl LIOTO
MOXHO OTCNeXmBaThb MoObIM yA06HEIM METOAOM 1 B Mo6om hopmaTte. Himke
npuBeaeHbl AaHHbIe, KOTOpble OnepaTopbl PEKOMEHAYIOT PerncTpnpoBaTh:
(1) naeHTMdMKALMOHHBIN 3HaK ANs KaXaoro MecTa yTedku; (2) Tvn y3na
(Hanpumep, 3anopHbIn kNanaw); (3) n3amepeHHas CKopoCTb yTedky; (4) gata
npoBeneHunss obcnenoBanus; (5) oueHoYHas rogoBas noteps rasa u (6)
OLEHOYHas CTOMMOCTb peMoHTa. [JaHHas nHgopmaumsa No3BonuT NpaBUbHO
CKOOpAMHUPOBAaTL NocneyLmne 06cnefoBaHys No onpeaeneHnio 0obemoB
3MUCCUM, YCTaHOBUT NPUOPUTETHOCTb ByAYyLLMX PEMOHTHBIX PaboT 1 MOXeT
ObITb MCNOMb30BaHa AN OTCNEXUBaHNA 0ObEMOB SKOHOMUM METaHa U
pacyeTa akoHoMu4yeckon agpdekTnsHocTn nporpammel LIOTO.

MapTHepbl nporpammbl Natural Gas STAR coobLatoT, Yto Hambonee
XapaKTepHble MecTa yTeyek Ha 3arnopHbIX CTaHLMSX U HA3eMHbIX YCTaHOBKax



BO3HMKAIOT M3-3a NPOKOSIOB M TPELLMH Ha 000pyaoBaHMM, ocriabneHmn
COeAMHEHWI, U3HOCA WU HEMMOTHOW NOCaAKN YMMOTHEHWIA LUTOKA KrianaHoB.
[MapTHepbl BbISIBUNM criegytoLLme, Hanbornee 4YacTo permctpmpyemble, Mecta
BO3HMKHOBEHMWS YTEYEK: 3MepuTenbHasi Avadparma/apmarypa, 3armyLuku,
yCTaHaBIMMBaeMble Ha KOHTPOSIbHbIX TOYKaX, MPECC-MacreHKn Ha
TpybonpoBogHOM apMmatype, MydThbl, YNIIOTHEHME LUTOKA KnanaHa 1
dnaHubl, a Takke yTedkun, 06yCNOBIEHHbIE CITOXXHOCTLIO CTPYKTYPbI
N3MEpPUTENBHOIO 30HA4A UMK ero GonbLMM agnameTpom. Hanbonblume yTeukm
BO3HMKAOT B NMEPENYCKHbIX KlanaHax gaBneHusi, COpocHbIX naTpybkax,
donaHuax, 3anopHbIX KrnanaHax 1 ynioTHEHMAX LUTOKOB 3arnOpHbIX KranaHoB.
[MprOpPUTETHOCTL YCTPAHEHMWS YTEUEK ONpenensieTcsi myTem COnocTaBrneHus
00beMOB NOTEPb NMPUPOAHOTO rasa U UX OLIEHOYHOM CTOMMOCTH, BKIOYast
TakKke CTOMMOCTb Tpy4o3aTpart, 3anacHbIX YacTel, BPEMEHN MPOCTOs
obopyaoBaHvsa Npy BEAEHUN PEMOHTHbIX PaboT.

3anopHble cTaHUMK U HazeMHoe 06opyaoBaHne MOryT ObiTb pasnMyHbIX
pa3MepoB U UMETb PasHy YCTaHOBOYHYIO BEMUUMHY paboyero AaBneHus,
KoTopas onpegensiercs rabaputamy U CIIOXKHOCTbIO CUCTEMb
razopacnpegerneHusi. B pesynsrate o6beMbl TEXHOMOMMYECKUX NOTEPL rasa
OT 3MUCCUM MO AaHHbLIM BuaaM 000pPyLOBaHMS MOTYT CUIIbHO OTrm4YaTbes. B
pesynbraTe noneBbIX UCCrefoBaHuiA, NpoBeaeHHbIX B 1994 rogy AreHTCTBOM
oxpaHbl okpyxatower cpedbl CLUA (EPA) n Mnctutytom rasa (GRI), cervac
UHcTuTyT TexHonorum rasa (GTI), ¢ ncnonb3oBaHNEM TEXHOMNOMMM NPOBEPKU
repMeTUYHOCTM Ha OCHOBE NPOBHOro rasa, Obina nsmepeHa yaenbHas
MaccoBasi aMmmccurs Ha obopyaoBaHum 40 3anopHbIX CTaHLMIA 1 Ha
perynsatopax gasneHus B 55 okpyrax. [1poBedeHHoe uccnegosaHve
BbISIBUMO, YTO CpeHss roaoBas BernmymMHa SMUCCUN MeTaHa BapbUpyeTcs OT
1 575 TbIC. dyT.? (44,6 TbIC. M®) HA 3aNOPHbLIX CTAHLMSAX, paboTaroLLMX Npu
AaeneHuu Briycka cabiwe 300 dyT./aronm?® (2 ma) o meHee 1 Toic. dyT.?
(28,3 M) Ha TeppuTOpMarbHLIX YCTaHOBKax CTabunmaaummn AaBneHus, roe
AaBneHue Briycka coctasrnseT meHee 40 dyt./aonm? psig (0,2 mla).
CpenHss BenmyMHa aMUCCUN Ha YCTaHOBKY, paccumTaHHas rno scem 95
obbekTam, coctaBuna 425 Teic. dyT.? (12 Thic. M?). B xoae AaHHOro
nccnepoBaHms ObIno onpegeneHo, YTo OCHOBHas Aonst obLlen ammuccum
NPUXOQUTCH Ha NHEBMATUYECKUE KOHTPOIEpPbl, KOHCTPYKUMNS KOTOPbIX
npegycmaTpuBaeT BbIMNyCK ra3a B atMocdepy.

B 1998 rony EPA/GRI 1 American Gas Association Pipeline Research Com-
mittee International (PRCI) nposenun BTopoe nccnegosaHne no obbemam
SMUCCUN MeTaHa vYepel3 KOMMIEKTYLme y3nbl 16 KOHTPOJIbHO-
N3MEPUTENbHBIX U CTabUNN3NPYHOLLMX YCTAHOBOK B CEKTOPE
TPaHCMOPTMPOBKY U pacrnpeaeneHus npupogHoro rasa. Cuctema
pacnpegeneHus Obina npeacraBneHa YeTbipbMs 3anOpPHbIMU CTAHLMSIMU.
AHanu3 nposoaumncs No 060pyaoBaHNI0 KaXaoro yYacTka Ha OCHOBE AaHHbIX
obcnenoBaHus U 3aMepoB OTAESbHbIX Y3I0B C HapYLLIEHHOM
repMETUYHOCTBLIO C UCMOSb30BaHNEM NPOOOOTOOPHUKOB BOMbLLMX Pa3MepoB.
B xone nepBoHavanbHoro obcrnenoBanHnst ObINo BbISBIIEHO, YTO OCHOBHOW
obbeM amuccum (6onee 95%) npuxoguncst Ha NMHEBMATUYECKNE
KOHTpOnnepoI. BBM,Ely TOro, YTO KOHCTPYKUMA NMHEBMATUYECKNX KOHTPOI1EpPOB
npenycMaTpuBaEeT BbiMyCK ra3a B Xo4e Ux 0ObIMHONM 3KCMnyaTaumm, JaHHbIR
06beM amMuccHM He paccmaTpuBarcst Kak ytedka. MHeBmaTuyeckme
KOHTPONEepb! NPeACcTaBnsAoT cOOON 3HaUMTENbHbIE BO3MOXHOCTU A
CHMWXEHNA SMUCCUN MeTaHa Ha 3anopHbIX CTAHUMAX N Ha3eMHbIX YCTaHOBKaX,
yTO Gonee geTanbHO PacCMOTPEHO B ABYX oTyeTax cepun "Onbim
npumeHeHusi": Convert Gas Pneumatic Controls to Instrument Air

[’ Tpeobpa3oBaHne ra3oBbIX MHEBMATUYECKMX CUCTEM YMPaBIeHNs Ha
MCMonb30BaHne TexHonornyeckoro Bo3ayxa” n Options For Reducing
Methane Emissions from Pneumatic Devices in the Natural Gas
Industry/”"BapunaHTbl COKpaLLEHUS SMUCCUM METaHa U3 MHEBMATUYECKNX
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Puc. 5: YcpegHeHHble k03dhhbuLMEHTbI SMUCCUN MeTaHa Nno
yTeuykam yepe3 obopyaoBaHue 16 KOHTPONbHO-U3IMEPUTENBHBLIX U
CTabunU3npyroLmnx ycTaHOBOK

KomnnekTtyrowmmn KoadbcpmumeHTt O6wee unucno |CpepgHee Kon-
y3en aMuccuum, Thic. ¢hyT.? |06CcneaoBaHHbIX | BO Y3MOB Ha
(Tbic. M®)/rogly3en y3roB yyacTke
LLlapoBown/ KoHW4eckun 0,21 (0,006) 248 18
BEHTUIb
Perynupytowwmii knanaH 0,46 (0,01) 17 1
®naHey 0,13 (0,004) 525 38
3anopHbI BEHTUIb 0,79 (0,02) 146 10
[azo0TBOA 134,3 (3,8) 40 1
NMHEBMOCUCTEMBI
KnanaH copoca nasnenusi | 4,84 (0,1) 5 1
CoepuHutensHble mydTsl | 0,11 (0,003) 1280 91
Bcero 2 261 162

VcTounuk: Indaco Air Quality Services, 1998.

YCTPONCTB B ra30BOW NMPOMBILLUIEHHOCTA”.

Ha puc. 5 npueaeHo o606LLeHe ycpegHeHHbIX KO3(hPULNEHTOB 3MUCCUN
MO KOMMIEKTYIOLLMM Yy3ram, KoTopble Obinv NonyyeHsl B Xo4e UccrenoBaHui
1998 roga. YTedkn 6binn obHapyxeHbl npumepHo Ha 5% Bcex 2 261
KOMMIEKTYIOLLMX Y3rO0B.

M3 gaHHbIX pyc. 5 criegyer, YTo Ha KranaHbl copoca AaBrneHusi NpUXoanTCs
HanGONbLUMIA 0GbEM yTeYEK, 3a HUMU CrIEAYIOT 3anopHbIE BEHTUMU U
perynupyoLme knanaHbl. HauMeHbLLni oGbem yTedek Obin 06HapykeH Ha
coeavHUTENbHbIX MydTax, doraHuax 1 LapoBbIX/KOHUYECKUX BEHTUMSIX.

Ha ocHoBe puc. 5 MOXHO caenaTb BbIBOA, YTO TUMOBOW OOBbEM yTedek no
3aMnopHbIM CTaHLMAM U Ha3eMHbIM YCTaHOBKaM OTHOCUTENbHO HEBENUK, a
KONMMYeCTBO Y3oB, Nnoanexalimx obcneqoBaHMio Ha KaXKaon yCTaHOBKE,
npesbiwaeT 100 eguHuL,

OOwas cpenHaAs BeENMYMHA ra3oBol SMUCCUM Ha KOHTPOSbHO-
N3MepUTENbHbIX N CTabIM3NpyLLMX YCTaHOBKax Oblna paccymTaHa no
OTAENbHbIM KOMMMEKTYIOLWMM y3nam npu obcrnegoanmsx 1998 roga m
coctaBuna 409 Toic. yT.? B roa (11,5 Teic. M®). Ecnn ncknoumtb oowmin
06beM amMUCCUM Yepesd NMHEBMATUHECKNE KOHTPOMIEpPbI, TO B CPEAHEM OObeM
amMmuccumn no obopyaoBaHmto kaxkaoro yyacTka coctasun 20 - 40 Tbic. gyT.?
(566 - 1133 M®), XOTa Ha HEKOTOPbIX y4acTKax Obinv 3aperncTpupoBaHbI U
bonee BbiCOKMe 06bEMBbI amuccum, coctaBmsLlune 60 - 100 Teic. dyT.*/rog (1,7
- 2,8 TbiC. M°).

Takum obpasom, nonesble nccnegoarHusa 1998 roga elle pa3 NnogvepkHynm
3HaYMMOCTb BbIBOAA, NO JTany 1, 0 TOM, YTO SKOHOMUYECKas
apdekTmBHOCTL NpoBeaeHus nporpammbl LIOTO Ha 3anopHbIX CTaHUMSAX U
Ha3eMHbIX YCTaHOBKaX OMpeaensieTcs HU3KON BENWYMHONM 3aTpaT u
onepaTUBHOCTLIO NMPUMEHSIEMbIX TeEXHOMOrMn obcneaoBaHust. B npoTnBHOM
cry4ae CTOMMOCTb OBOHapPYXXEHUsT yTEYEK MOXET NMPEBLICUTL 3KOHOMUIO,
nony4yaemyto B pesyrisraTe Ux YCTpaHeHUs.

OT1an 3: AHanu3 AaHHbIX U OLeHKa 3KOHOMUU. PeHTabenbHOCTb
PEMOHTHbIX paboT ABNAETCs KoveBbiM DaKTOPOM YCNELLHOMO BbINMOMHEHNS]
nporpammbl LIOTO, Tak kak HambonbLlasi SKOHOMUST JOCTUraeTCsl TONbKO




Gnarofaps LeneHanpasneHHbIM AeACTBUSIM MO YCTPAHEHUIO TEX YTEYEK,
KoTopble B Oyayuiem obecnevar nonyyeHme npubbinn. HekoTopble yTeuku
MOXXHO YCTPaHUTb Ha MecTe, HanpuMep, NPOCTbIM NOATATMBAHWEM
YNMOTHEHUS LITOKA knanaHa. [pyrine Buabl PEMOHTHbIX paboT 6onee
CNOXHbI U TPEDYIOT OCTAHOBKM 00OPYAOBaHMS UM 3aMeHbl AeTanen. Takue
y3rbl PEKOMEHOYETCS MapKMpOBaThb U NMPOBOANTL PEMOHTHbIE PA0OThI HA HUX
No3xe.

YNpoLLEHHbIN PEMOHT criedyeT NPoBOAMTb Ha MECTe cpasy e nocre
obHapyxeHus yTedkn. Bo Bcex criydasix CTOMMOCTb COKOHOMITEHHOIO rasa
[IO/KHa MpeBbILLaTh 3aTpaThbl Ha 0OGHaPYXEHWE U YCTPaHEHME YTEUKM.
MapTHepbl NporpamMmbl MPULLIIK K BbIBOAY, YTO 3PEKTUBHOCTb NpoBeaeHus!
aHanmsa 6a30BbIX YCIOBUI onpeaenseTcs CoCTaBNeHNeM MofHOMo NepeYHs
MECT YTeYeK 1 3aTpaT Ha UX YCTPaHEHWE C YKasaHWeM OXUaaeMblX 0GLEMOB
3KOHOMWM rasa 1 npeanonaraeMoro cpoka Cryx6bl BOCCTaHOBIEHHbIX Y310B.

Ha ocHoBe gaHHONM nHdOopMaLmMM Takon SKOHOMUYECKI NOoKa3aTerb, Kak
nepuog oKynaeMocTu, MOXeT ObITb JIErko paccymTaH no KaxzaoMy cryyato
YTEUKN, YTO MO3BONUT NapTHEPY MNPUHATL peLleHne No PEMOHTY Y3roB C

HamnbonbLUe 3KOHOMUYECKON 3PPEKTUBHOCTLIO.

Ha pwvc. 6 npvBegeH npymep aHanv3a 3aTpaTt AaHHOTO TUna PEMOHTHbIX
paborT, rae coobLeHbl AaHHbIE 3aTpaT Ha PEMOHT, MOMHOW 3KOHOMUK rasa u
pacyeTHbIX YNCTbIX coepexeHnin. [laHHbIe NO yTeykaMm 1 3aTpatam Ha
PEMOHT, NpUBEAEHHbIE Ha pyC. 6, MONyYeHbl B X04e MOMNeBbIX NCCreaoBaHnn
1998 roga, npoBeneHHbix EPA/GRI/PRC, korga npounssoaunics pacyet ans
OBYX 13 16 yCTaHOBOK, BKIOYEHHBIX B MiaH 06CnenoBaHus.

Puc. 6: Mpumep 3aTpaT Ha PeMOHT 1 pa3Mepa YMCTbIX cOepexeHUn no
oTAenbHbLIM y3rnam o6opyaoBaHuaA

OnucaHue Tvin CtonmocTtb | Obuee Kon- Ooo6Lwun Pacuet- | Nepuoa
y3na peMoHTa | peMoHTa’ BO Y3108, o6bLem Hble oKynae-
(BKnro4yan OTPEMOH- | 3KOHOMMUM | YUCTbIE | MOCTU
TpyAo3a- |TUPOBaHHbLIX| rasa, TbiC. | cOepexe- | peMOHTa,
TpaTtbl U Ha ABYX dyT? (ThiC. | HUsA?, roa
MaTepuanbl)| y4acTKax M°)/ rog $/ron
LLlaposon MosTopHas | $13 5 60 (1,7) $115 04
BEHTUMb cmaska
3anopHbiii 3ameHa $3 5 67 (1,9) $36 0,8
KnanaH YMIOTHEHVS
CTEPXHS
KnanaHa
3anopHblii | 3ameHa $3 1 92 (2,6) $243 0,1
KnanaH YMIIOTHEHVS
CTEPXHS
KnanaHa
CoenuHu- Hatsokervie | $3 4 11 (0,3) $21 04
TenbHble pe3bboBon
MycThI apmarypbl
Ovadppar- Hatspkenne | $33 1 68 (1,9) $171 0,2
MEHHbIV apmMartypbl
pacxogomep
Sr.Daniel
dnaHeL? Hatspkenve | $40 5 99 (2,8) $97 0,7
(pacyeTHoE)

' CpegHsis ctommocTb pemoHTa B gonnapax CLUA B 2002 rogy.

2 Mpepgnonarasi, YTo CTOMMOCTb ra3a cocTaBnsieT $3/Tbic. yT? ($106/Tbic. M?).
* CToMMOCTb peMOoHTa He rnokasaHa B oT4yeTe chakTnyeckoro obcnenoBaHus. 3arparbl Ha PEMOHT
dnaHua ocHOBaHbl Ha AaHHbIX 1977 roga, NonyyYeHHbIX NPy YCTPaHEHUN YTeYKn Yepes draHubl
KOMMPECCOPOB KOMMPECCOPHbIX CTaHLMI BO BPEMSI UX OTKIMKOYEHNUN OT TPYOONPOBOAHON CUCTEMBI.
Wctounuk: Indaco Air Quality Services, Inc., 1998, Trends in Leak Rates at Metering and Regulating
Facilities and the Effectiveness of Leak Detection and Repair (LDAR) Programs, Draft Report.
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B uensix 6e30MacHOCTM HEKOTOPbIE NAPTHEPbI YCTPAHSAMM YTEYKN Ha BCEX
y3rax 3anopHbiX U U3MePUTENbHBLIX CTaHLWI, rae Obino BbISBIEHO
HapyLLeHVe repMeTUYHOCTU. B Takmnx cnydyasix npoBeaeHne nporpammbl
LIOTO ynobHo onsi NoBbILLEHNST PEHTABENbHOCTM NMOCNEaYLLIMX
o6cnenoBaHnii U TEXHUYECKOro 06CMYXMBaHNS C onpeaeneHnem
NMPUOPUTETHOCTM PEMOHTA, KOTOPOE NpearionaraeT nepBooyepenHoe
BbISIBNIEHME WU PEMOHT Y3I10B C HanbomnbLLUMMN 0ObemMamn yTEYEK, UMK e
Goree yacToe NpoBeAeHNe NMHCMEKTUPOBaHNS U TEXHUYECKOTO
o6CnyKnBaHMSA Ha yCTaHOBKax, e YacToTa BO3HMKHOBEHUS yTevek
HauBbICLLAS.

Mocne obHapyxeHus, U3MEPEHNS N YCTPAHEHUST yTEYEK onepaTtopam
PEKOMEHAYETCS PErMCTpMpoBaTh AaHHble 0a30BbIX YCNOBUMA AN TOro, YTOObI
cocpefoTadmBaTth nocrneayole obcnenoBaHms Ha yanax ¢ HamBbICLUMMU
obbemamu yTedek. ATa MHOPMaLUST MOMOXKET CKOOPAVMHNPOBATb
nocrnegyowne 4encTBusi No 063opy aMUCCUIA, ONPESENUTL O4epPeqHOCTb
OyayLLMX PEMOHTHbIX paboT, OTCNeanTb 3KOHOMUIO ra3a U SKOHOMUYECKYHD
3a(peKTMBHOCTL BbINONHeHUs nporpammel LIOTO.

Otan 4: Pa3paboTka nnaHa obcnenoBaHvi ansa 6yayiien nporpamMmmbi
LOTO. Ha koHe4HOM aTane BbinonHeHus nporpammbel LIOTO
paspabaTbiBaeTCA NnaH NpeacToawmx paboT ¢ NCNoNb30BaHNEM
pe3ynbTaToB NepBOHaYasnibHOro 06cnegoBaHnst 6a3oBbIX YCIOBUN
obopynoBaHuUst ANst oNpeaerneHnst CoaepXxaHusi npeanonaraembix
WMHCMEKLUMOHHBIX paboT n TexHnyeckoro obenyxmeanus. MNporpamma LLOTO
[JOImKHa paspabaTbiBaTbCs C y4eTOM TpeboBaHUIA METOAO0B TEXHNUYECKOTO
ob6cnyXnMBaHUsi, TPUMEHSIEMbIX Ha yyYacTke. SPeKTUBHOCTL NnaHa
o6cneaoBaHWn JOMKHA ONPEAENnATLCA CeayLLMMU MONOXKEHUSIMU:

* [lepeyeHb KOMMMEKTYOLWMX Y3M0B, noasexalunx obcrneqoBaHuio n
TECTUPOBaHUIO, a Takke nepedeHb AeTanei o6opynoBaHuUsi, KoTopble
criegyeT UCKIYUTL U3 o6GcreaoBaHus.

% [Mpubopbl 0OBHapY>XeHNS 1 U3MEPEHUS yTeveK 1 MeToabl cbopa,
perucTpaumm 1 OLEeHKN OaHHbIX, NOMyYEeHHbIX NPY NpoBeAEeHNN
nporpammsl LIOTO.

* [paduk oGHapyXeHUsI U U3MEPEHNUS yTEYEK
OKoHOMUYeckue nokasaTenu Ansa yCTpaHEeHUs yTevek.

* Pesynbratbl M aHanu3 npeablaywmnx o6cnenoBaHnin U TEXHUYECKOTO
obcnyxmBaHUst 4Nst oNpeaeneHnst HanpasieHHOCTM NOCEeaYyLMX
obcnepoBanui no nporpamme LIOTO.

Ipadhuk BbinonHeHus nporpammbl LLOTO cnepnyet paspabatbiBaTh C
YCrOB/EM MaKCMMaIbHOW 3KOHOMUYECKON 3h(PEKTUBHOCTI MONy4EHUS
3KOHOMMU rasa 1 yveta cneumngruyecknx XxapakTepUCTUK, Takux, Kak,
HanpumMep, BO3pacT, pa3Mep, KOHCTPYKLMS YCTaHOBKM 1 AaBreHve BBOAA.
HekoTopble napTHepbl Npu coctasneHun rpadmka LLOTO pykoBoACTBYyHOTCS
npeanonaraemMbiM CPOKOM CyXObl BOCCTaHOBINEHHbIX AeTanen,
onpegerneHHbIM B Xo4e npeablayliero obcnenosanuvs. [pyrie napTHephl
ONpeAEensoT YacToTy MocreayoLmMx obcrnenoBaHUi Ha OCHOBE LIMKMOB
TexobcnyxunsaHus 1 Hanudmsa cpencts. Mporpamma LIOTO gocrtatovHo
rmbkas, u NoaTomy, ecnv nocreayrowme obcnenosaHns obHapy>x1BaroT
MHOTOYMCIEHHbIE NMOBTOPSIOLLMECS YTEYKN, ONepaTop MOXET NPOBOAUTL B
OyayLiem obcrnenoBaHust obopyaoBaHusi no nporpamme LIOTO vaue.
Mocnepytolme obcnenoBaHns MOXHO POKYCUMpPOBaTh Ha y3nax, NpoLUeaLmx
BOCCTaHOBIIEH/E paHee, UMK Ha TeX, YTO onpeaerneHbl Kak Hanbonee
npeapacronoXeHHble k yTedkam. Co BpeMeHeM onepatopbl MOryT YTOMHUTb
0o6beM 1 yacToTy obcrnenoBaHnii Ha OCHOBE CHOPMUPOBaHHbIX MoZernen
yTEYeK.



Cb6epexeHus, nonyyeHHble naptHepamm Natural Gas STAR npu BbINONHEHUN
nporpamm LIOTO Ha 3anopHbIX CTaHUMSX U Ha3eMHbIX YCTaHOBKaX,
3HaYMTENBbHO BapbMpyloTCs. PaKTOphbl, BAUSIOLLME HA pa3mMep COepexxeHun,
BKITHOYAIOT KOSTMYECTBO CTaHLMIA, OXBa4YeHHbIX nporpammont LLJOTO, uukn
BbIMOSTHEHNST NPOrpamMmMbl (HOBLIN UMM ONPOBOBAHHbLIN BapuaHT), YPOBEHb
BbIMOSTHEHNS U CTOMMOCTb peMOHTa. 3aTpaTthbl MO KaXAblM yCTaHOBKaM
pas3nuyHbl 1 ONpegensTcsa Tunamu Npubopos, NCMOoMNb3yeMbIX Ans
0BHapyXeHMs1 1 U3MEPEHUs], YacTOTOM 0bCnenoBaHns, KBanudukaumnen n
KONMYeCTBOM 3aHSITOrO nepcoHana.

Ha pwvc. 7 npeacTaeneH runoTeTnyeckuii NpuMep 3atpat U Npubbinuv npu
BblnonHeHun nporpammMbl LIOTO Ha Tpex 3anopHbIx cTaHuusax. B
NpUBOAMMOM NpuMepe 0O6bLEMBI YTEYEK M KONMUYECTBO Y3rMOB C HapyLUEHHOM
repMETUYHOCTBIO COOTBETCTBYHOT (DAKTUYECKUM MOKa3aTensim, KoTopble Obinn
npenctasneHbl B otyetax EPA/GRI/PRCI 3a 1998 roa no Tpem ydactkam. Ha
puc. 7 NpuBeaeH MeTo pacyeTa, pekoMeHayeMbl NapTHeEPY CekTopa
rasopacnpeneneHnsi, 4 OLEeHKN BO3MOXHOCTM peHTabernsHOCTH
nposefeHuns LLOTO anst KOHKPETHbIX YCIOBUM UX AeATENbHOCTU.

Puc. 7 HarmagHo npefdcTraenser cutyauumio, Npy KOTOPOW 3aTpaThkl Ha
OBHapy>KeHne 1 yCTpaHeHVe yTeYeK He OKyMnarTCs 3a CHET CTOMMOCTU
CAOKOHOMIIEHHOTO ra3a Ha noboM 13 y4acTkoB, HO ecrin nporpamma LIOTO
BbIMOMHSAETCHA Ha HONbLIOM KONMMYECTBE Yy4acTKOB, TO B LIENTIOM ee
BbIMOSIHEHVE MOXET MPUHECTM NpUbbINb. B runotetnyeckom nprumepe,
npeacTaBneHHoOM Ha puc. 7, BbinonHeHne nporpammbl LIOTO Ha YyacTtke 2
HepeHTabenbHO, XOTH B LENOM MO TPEM y4YacTKam BbIMOMHEHWEe Nporpammbl
LIOTO npubbinbHO. B gaHHOM cuTyauumn onepaTop MCNonb3yeT OnbIT
nccnenoBaHns 6a30BbIX YCOBWIM MO YyacTky 2 Ang onpegernexHms
HanpaBneHHOCTW nocneayroLLmx obcnegoBaHnn ¢ BO3MOXKHbBIM UCKIOYEHVEM
YyacTka 2 unm ero obcrnegoBaHMeEM C MEHbLLEN YacTOTOW, UM
o6cnenoBaHneM TONbKO BbIOOPOYHOW rpynmbl y3rioB.
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Puc. 7: NMpumep pacuyeTa co6epexeHUn OT BbIMOSIHEHUS
nporpammbl LLOTO Ha 3anopHbIX CTaHLUAX U HA3€eMHbIX
yCTaHOBKax

OO6LuKMe nonoXXeHus:

OBHapy>KeHne yTevek METOAOM HaHECEHMSI
MblInbHOro pacteopa; 80 y3roB B Yac

2 yaca x $/novacoBas cTaBka onnarsl Tpyaa

V3mepeHune yTeykn Ha ocHose TVA ¢
ypaBHeHWeM nepecyeTa

1 yac x $/novacosas cTaBka onnarel TpyAa

[MoyacoBas cTaBka onnatbl TpyAa

$50/uac

KanuTaneHble 3atpatbl No npumMeHeHnto TVA

$0 (npepnonarasi, 4To NapTHEP yXe UMeeT
npuodop)'

OLEHOYHbIN CPOK CryObI MOCNEe peMoHTa

12 mecsaueB

Yyactok 1

Yucno ytevek

20 yTeyek (OTPEMOHTMPOBAHO 6 KIanaHoB -
2 x 30 TbiC. dyT.¥/rog; 2 x 10 TeIC. dyT.¥/rog;
2 x 1 TeiC. dyT./ron)

lmnoteTnyecke 3aTpartbl HA PEMOHT

Mpeanonaras 3 pemoHTa x $10 1 3 peMoHTa
3a $3

OO0LLasn 3koHOMUS rasa

82 TbIC. yT.?

YyacTok 2

Yucro yTevek (npegnonarasi amepeHvie
MEHbLLEro KONM4ecTBa yTeyvek)

8 yteyek (2x10 Tbic. dyT.*/rog;
6x2 TbIC. yT.*/ron)

lnotetnyecke 3aTpartbl HA PEMOHT

Mpepnonarasi 2 pemoHTa X $5; 6 peMoHTOB
6ecnnartHo

O6Lasn 3koHOMUS rasa

32 TbIC. hyT.?

YyacTok 3

KonwuyectBo yTeuek

16 yTevek (1x60 Tbic. dpyT.?; 2x30 ThIC. PyT.?;
1x15 TbIC. DYT.%;6X10 ThIC. PYT.?;
6x1 TbIC. yT.?)

[vnotetnyeckue 3aTtpaTbl Ha PEMOHT

npegnonaras: 1 pemMoHT X $33; 2 peMoHTa X
$15; 5 pemoHTOB X $3; ocTaBLUMECA
PeMOoHThI GecnnaTHo

O6Lasn 3koHOMUS rasa

201 TbIC. hyT?

Oo6wasn O6wasn Crtoumoctb |Yucras Mepuog
CTOMMOCTbL | CTOMMOCTb | C3KOHOMJSIEH- | 3KOHOMMSI | OKyNaemMocTun

obcrneno- |peMoHTa  |Horo rasa
BaHuA (npu ueHe
$3/TbIC. hyT.?
($106/TbIC. M°)

Yuactok 1| $150 $39 $246 $57 9,2 mecsLEeB
Yuactok 2 | $125 $10 $96 ($39) 17 mecsueB
Yuactok 3| $150 $78 $603 $375 4,5 mecsueB
Bcero $425 $127 $945 $393 7 MecsiLeB

" CtonmocTb TVA coctasnset npumepHo $2 000. SKOHOMUS OT UCKITIOYEHHON 3MUCCU
MOXET He MOKPbITb CTOMMOCTb MOKYMKK Npubopa.

OnbIT NnapTHepa

B nepuog 1995-2000 rr. 18 naptHepoB nporpammbl Natural Gas STAR
COOBLLMIN O NOMYYEHUN SKOHOMUU rada bnarogapsi BbINMOMHEHNIO
nporpammbl LUOTO Ha 3anopHbIX CTaHUMSAX M Ha3eMHbIX yCTaHoBKax. Ha
pvc. 8 npeacTaBneHbl TpU npumepa.




Puc. 8: OnbIT napTHepoB No BbinosfiHeHUIo nporpammbl LLOTO Ha
3anopHbIX CTaHUMAX N Ha3eMHbIX yCTaHOBKax

Komnanust A: B 2000 rogy komnaHusi nposena obcrnenoBaHue 86 ycTaHOBOK U 0OHapyuna
yTedku Ha 48 yyactkax. Bcero 6bino obHapyxeHo 105 mecT yTedek, n Ha 66 yanax (63%)
6b1n npoBeaeH peMoHT. ObLume 3aTpaTbl Ha OBHapPYXEHVe 1 yCTpaHEHUe yTe4eK CoCTaBUnm
$2 453, T.e. B cpegHem $29 Ha obenenyemyto yctaHoBky. OBLLM 0GbeM 3KOHOMUU ras3a
coctaBun 1 519 Tbic. GyT.? (43 ThiC. M*) B rofl, @ B AEHEKHOM BbipaxkeHuu - $6 557 npu
ueHe rasa $3/1bic. yT.? ($106/ Thic. M°). O6LUME cOEpexeHns OT BbINONHEHUS NPOrpaMMbl
LIOTO coctaBunm $4 104. Ynictas skoHOMUS MO Kaxkaol obcrenyeMon ycTaHoBKke
paBHsNMcb npuMepHo $50.

O6LLas CTOMMOCTb COKOHOMIMEHHOIO ra3a $6 557
O6Lasa cToMMocTb 0bcneaoBaHns $1 700
O6LLasi CTOMMOCTb PEMOHTHbIX paboT $753

Yucras akoHomus $4 104

Komnanus B: B 1997 rogy 6bino o6cnenosaHo 18 ycraHoBok Ha obLuyto cymmy $1 080.
OB6Hapy»xeHo 15 HebonbLUMX yTeyek, Bktodast 1 hnaHel, 2 3aTBopa Ha ryxom narpyoke u
12 Hebonblumx krnanaHoB. CpegHuii o6bem yTedek coctasun 17,5 Teic. dyT./rog (495 m°).
YcTtpaHeHbl 15 yTedek Ha o6Lyto cymmy $380, 4To oGecneumno akoHoMMIo 263 Thic. yT.?
(7,4 Toic. M°) ra3a B rog. Mpu ueHe rasa $3 Tbic. dyT.? ($106/ Thic. M°) CTOMMOCTb
C3KOHOMIIEHHOTO rasa coctaeuna $789. O6Lume 3aTpaThl Ha OGHapYKEHME U YCTpaHeH e
yTeuek B cymme $1 460 He Gbinv Bo3BpalLeHbl 3a NepBbili rod. CpeaHsis CTOMMOCTb
0BOHapy)XeHUs U YCTpaHeHWs yTeuek Mo Kaxaon yctaHoBke cocTaBuna $60.

O6Lasa CToMMOCTb C3KOHOMIEHHOTO ra3a $789
O6Lwasa croumocTb obcreaoBaHns $1 080
O6LLast CTOMMOCTb PEMOHTHbIX paboT $380
Yucrana akoHoMMsA $(671)

Komnanus C: JaHHasa komnaHust obcnenosana 306 ycTaHoBOK, 0OHapy»una 1 ycTpaHuna
824 yTtevek. YeTblpe yTeukn Obinun knaccuuumpoBaHb! kak "KpynHble”, ceMb - Kak
"cpeqHre”, a ocTaBLUMecs - Kak "menkue". [Ina obHapyXeHns yTedek ncrnonb3oBancsa MeToq
3MEKTPOHHOM MHAMKALMN UM METOL, HAHECEHWS MbINbHOTO pacTeopa. ObLme 3atpathl Ha
obcrenoBaHne 1 peMoHT coctasunu npumepHo $16 500, B cpeaHem $54 Ha obeneayemyto
yctaHoBky. ObLas akoHomus ra3a coctasuna 117 800 Tbic. cpyT.? (3 336 ThiC. M°), B
cpenHeM 143 Tbic. hyT.? Ha yCTpaHeHHyto yTeuky. YncTtas akoHomust goctuma $1 100 Ha
obcreayemMyto ycTaHoBKy (Mpu LeHe rasa $3 Tbic. dyT.?).

O6LLas CTOMMOCTb CIKOHOMIEHHOIO rasa $353 430
O6Lme 3aTpaThbl Ha obcrenoBaHe U PEMOHT $16 500
Yucras aKkoHoMuUsA $336 930

Yncno ycTaHOBOK, BKMOYEHHbIX Anst obcneqosarus no nporpamme LIOTO,
BapbupoBarnock B npeaenax ot 20 ao 6onee 2 100 eanHuL. YTeuku 6binm
06Hapy>xeHbl Ha 50% obopynoBaHuWs, B CPELHEM MO ABE YTEYKM Ha
ycTaHoBKy. CpefHuii 06bem 3KOHOMUM ra3a OT YCTPaHEHUS OAHOW YTEYKM
coctasun 100 Tbic. yT.? (2,8 ThIC. M°).

B cBonx oTyeTax napTHepbl MPOrpaMmMbl OTMEYatoT, YTO 3aTpaTthbl Ha
OBHapy>keHne 1 ycTpaHeHre yTeuek CUbHO BapbupytoTcs. JononHutenbsHble
n3gepXxkn Ha obernegosarme no nporpamme LIOTO nsmeHanuce B npegenax
OT "He3HauuTenbHbIX" 4518 NapTepoB, KOTOPbLIE YXe BbIMNONHSAMNW NporpaMmbl
obHapyxeHust yTedek, ao cebie $1200 Ha ycTaHoBKYy. Hanbonee Bbicokas
cToumocTb 06cnenoBanuii no nporpamme LIOTO 6bina oTmeyeHa
napTHepamu no 6omnbLUMM razopacnpenennTenbHbiM CMCTeMaM ropofos, rae
CTOMMOCTb TpyAo3aTpar Bbille, a 3arnopHble CTaHuMu 6onee MoLHbIE U
NMET MHOTOKOMMOHEHTHYIO CTPYKTYpY. [MoKka3aHHbIe B OTYETax 3aTparhbl Ha
PEMOHT TaKkKe BapbupyOTCS B nNpedenax oT "He3HaunTenbHbIX" 4518 NPOCTbIX
PEMOHTOB, BbINOSHAEMbIX HAa MecTe, A0 cyMM cBblwe $500 Ha kaxabii
PeMOHT yana. BeinonHeHve nporpammel LLOTO BAnsieT Ha CHWKeHWe 3aTpar
Ha obcnegoBaHve 1 NOBbILLAET NoMyyYeHne NpubbINm OT YCTPaHEHNS yTeYeK.
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HanpaeneHune ycunuin n cpeacTB Ha KOHKPETHbIE CTAHLMM U KOMMMEKTYOLLME
y3rbl SKOHOMUT BPEMS 1 CPEACTBA, HEOOXOAMMbIE AN NOCMeayLLmMX
obcrnefoBaHuWin, U MOMOraeT onpeaenuTb NPUOPUTETHOCTb MPY COCTaBIIEHNM
rpadmka peMOHTHbIX paboT Mo ycTpaHeHuto yTevek. OCHOBHOW OMbIT,
nonyyeHHbIn naptHepamu nporpammbl Natural Gas STAR, BkntoyaeT
cnegywollee:

* [nsa obecneyeHns 3kKoOHOMMYECKon 3dPPEeKTUBHOCTM NpoBeaEHUS]
nporpammbl LIOTO Ha 3anopHbIX CTaHLUMAX U Ha3eMHbIX YyCTaHOBKaX
cnefyeTt MCnonb3oBaTh CaMble AelleBble U onepaTuBHbIE METOAbI
0BHapy>XeHUs1 U U3MEPEHUS yTEYEK, KOTOPblE BKIHOYAOT HaHEeCEHWe
MbINIBHOTO pacTBOpa, NPoCryLUMBaHNE MECT yTeuek, UCMOoNb30BaHne
nepeHoOCHbIX ra3zoaHanusaTopoB 1 aHanusaTtopos TVA/OVA. B kayecTtse
3KOHOMMYECKN 3P(PEKTUBHOrO MeToAa pacyeTa yaenbHbIX MacCOBbIX
3MUCCUI, 0COBEHHO MpK Hanuuum aHanmaaTtopoB TVA n OVA,
pekomeHayeTcs Npeobpa3oBbIBaTL U3MEPEHHbBIE aHaNM3aTopamm
KOHLIEHTpauun B yAeNbHY0 MacCOBYHO SMUCCUI0 Ha OCHOBE YpaBHEHUSsI
nepecyeta, npeanoxeHHoro EPA.

* HebonbLuoe KonM4ecTBO KPYMHbIX yTedek OPMUPYOT OCHOBHOWM 00BbEM
3MUCCUN METaHa OT YCTaHOBOK. [lapTHepPbI AOMMKHbLI HAaNpaenAaTb
OCHOBHbIE YCUINNSA Ha OBHapYXeHne Tex yTeyek, YCTpaHeHEe KOTOpbIX
peHTabenbHo. OgHUM 13 BUAOB 3KOHOMUYECKN 3EKTUBHOTO PEMOHTA
SABNAETCA NPOCTOE NOATArMBaHWUE YNNOTHEHUI KIlanaHoB UMM HEMMOTHbIX
COEOVHEHMIN B MOMEHT OBOHapyXeHus yTeuku. MapTHepbl OTMETUIN
LilenecoobpasHOCTb BbISIBNEHUS TEHAEHLWI, 3a4aBas Takne BOMpochl, Kak
"[latoT N1 3anopHbIe BEHTUNN BOMbLUE YTEYEK, YEM LLUAPOBbIE?"

* [lapTHepbl Takke OTMETUMU, YTO HEKOTOPbIE yYacTku Gonee
npeapacroroXeHbl K yTedkaM Mo cpaBHEHUIO ¢ ApyruMu. OTcrexmnsaHme
pesynsTaToB ocyllecTerneHus nporpammbl LIOTO mMoxeT noatsepamTb
Heo6XoaMMOCTb Goriee YacToro NPOBEAEHNUS MOCHEAYOLLIMX
obcrenoBaHuii Ha HEKOTOPbIX yYacTKax.

% B npouecc obcrnenoBaHns HEO6XxoaMMO BKMOYaTb AeNCTBMSA "ObICTPOro
yCTpaHeHus", KoTopble npegnonaratT OCyLLEeCTBNEHNE YNPOLLEHHOrO
peLleHnst HECNOXHbIX Npobnem (Hanpumep, ocrnabnexHne ranku,
HernorHoe 3akpbIT1e KnanaHa).

* [loBTOpHOE 06CNEeaoBaHME Y3OB MOCHE YCTPAHEHNST YTEYKM
noaTteepxkaaet apdekTUBHOCTb peMoHTa. OnepaTBHLIM METOLOM
onpeneneHunst appeKTUBHOCTU PEMOHTA SIBMSIETCS METOA, UCMONb30BaHMS
MbISTbHbIX PacTBOPOB.

* YacToe npoBegeHve obcnenoBaHuii (HaNpUMep, exxeksapTanbHO Unu asa
pasa B rof]) B Te4eHve NepBoro roga BbinonHeHus nporpammel LIOTO
nomoraet 0bHapPYXUTb KOMMNIIEKTYIOLLME Y3rbl U YCTAHOBKU C
HanbonbLNMMM 0ObemMaMmn yTeyek, MMEOLLUMY TEHOEHLMIO K
noBTOpeHuto. Bce aTto obecnevmBaeT HakonneHne HeobxoamMmon
MHOPMaLMKM U YCTPaHSIET HEOOXOAUMOCTb HaCTOro NpPoBeAeHUs
obcnenosaHvi B NocneayoLme rogpl.

% Peructpaums cokpaleHunii 3SMUCCUM MeTaHa Mo Kaxkaom 3anopHON
CTaHUMW/OPYrMM Ha3eMHbIM YCTaHOBKaM HeobxoavmMa Hapsiay ¢
BKITHOYEHNEM [aHHbIX B rogoBble oT4eThl NporpaMmbl Natural Gas STAR.
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